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Background (1/3)

A CE8C-Plus is a heat- and corrosion-resistant cast austenitic stainless steel
developed by the Oak Ridge National Laboratory and the Caterpillar Technical
Center (US Patent 7,153,373 B2)

Composition (vvt%)

CF8C-Plus 0.08 19.0 12.5 0.80
CF8C 0.1 1.0 1.0 max 19.0 0.3 10 0.80 - Bal

As-cast microstructure: CF8C (Ieft) & CF8C Plus (fight) Nanoscale NbC precipitates  in
Shingledecker et al., Energy Materials 2006 CF8C-Plus (courtesy of EPRI)



Background (2/3)

A CF8C-Plus shows unique combination of high temperature strength,
corrosion resistance, castability, and weldability

A Moreover, the strength advantages and weldability are found in the as-cast
condition without additional heat-treatment
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Background (3/3)

A CF8C-Plus offers impressive economic advantage over other A-USC candidate
materials for the temperature range of 600-700AC
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X. Chen, E. Lara -Curzio, ORNL/TM-2021/1943




Objective: create cast (ORNL lead) and wrought (EPRI Ilead) CF8C-
Plus data packages and pursue ASME code case approvals

A ASME Code Case for New Materials T P
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General Process
d Inquirer submits request to ASME
8 Application contains: ( Structure ) @ < Ruptore )
A Intended ASME Section(s) / Division(s)
A Intended service: temperature limits, cyclic vs
stati c, e : > _ ( Weldment

~ Properties

AProduct f or ms, Si ze r an ( SUpr;:i“Q )

A Chemistry limits
A Heat treatment / microstructure

/" Physical
A Supporting data ( (P;°;°2',°E’; )
8 Data requirements vary case-by-case . 4 W
A Dependent on design rules and type of material ( Toughness
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Testing of 3x heats is generally required
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As-Cast Microstructure and Heat-to-Heat Variation
A Dendritic features and interdendritic regions are well defined
A Heat-to-heat variation of grain sizes were observed

A No ferromagnetic readings were found using a ferrite meter for all heats
A Small percentage of porosity (0.09-0.15%) with pore d|ameter ~2 3 um was
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Yield and Tensile Strength Values

A 51 tensile tests have been performed from 22 to 871AC for three heats of materials

A ASME Sec. Il Part D subpart 1 vield and tensile strenqgth values have been
determined




